Neuron-like differentiation and selective ablation of undifferentiated embryonic stem cells containing suicide gene with Oct-4 promoter.
In vivo transplantation of undifferentiated embryonic stem (ES) cells can produce teratomas with uncontrolled cell proliferation. Although ES cells may be attractive candidates for human cell-replacement therapy in the future, the major limitation of its application to the therapy is teratoma formation. In the present study, ES cells containing herpes simplex virus-thymidine kinase (HSV-tk) transgene for a suicide gene expression under the control of the Oct-4 promoter was used for ablation of undifferentiated ES cells, which may produce teratomas, using three-dimensional cell culture system allowing a multilayer cell construct. Selective ablation of undifferentiated ES cells expressing HSV-tk gene under the control of Oct-4 promoter was achieved by ganciclovir treatment. Surviving ES cells after ganciclovir treatment expressed several neuron-associated markers such as synaptophysin, beta-tubulin, vesicular glutamate transporter 1, syntaxin, protein kinase C and glial fibrillary acidic protein (GFAP) but not Oct-4. Coexpression of synaptophysin as a marker of neuronal synapse and GFAP as that of glial fibers in the surviving ES cells revealed finely structured neuronal network. Furthermore, decrease of Ki-67 proliferative index was detected in the surviving ES cells. In conclusion, selective ablation of undifferentiated ES cells by a suicide gene decreases proliferative activity and induces neuron-like differentiation in ES cells.